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The present invention relates to low odor a- cyano- 
dithiocarboxylic ester compounds of formula I for use 
as chain transfer agents in free radical polymerizations, and 
polymerization processes employing them: ##STR1## wherein 

R.sup.l is selected from alkyl, substituted alkyl, heteroaryl, substituted 
heteroaryl, alkylaryl, substituted alkylaryl, aryl, substituted aryl, 
alkoxy, aryloxy, thioalkyl, thioaryl, substituted thioalkyl, substituted 
thioaryl, secondary amino and tertiary amino; 

R.sup.2 is selected from alkyl, aryl, substituted aryl, heteroaryl, substituted 
heteroaryl, and COOR.sup.3; and 

R.sup.3 is alkyl. 
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The present invention relates to low odor a- cyano- 
dithiocarboxylic ester compounds of formula I for use 
as chain transfer agents in free radical polymerizations, and 
polymerization processes employing them: ##STR1## wherein 
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thioaryl, secondary amino and tertiary amino; 
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AB A process the preparation of a dithiocarboxylic esters comprises reacting a 
carboxylic acid compound Rl(COOH)m, R2AH, and phosphorus pentasulfide to 
produce a compound of structure (I) , wherein Rl = m-valent radical selected 
from alkyl. substituted alkyl, aryl, substituted aryl, heteroaryl, and 
substituted heteroaryl, R2 = alkyl. substituted alkyl, aryl, substituted 
aryl, heteroaryl, and substituted heteroaryl, A = S or O, and m = an 
integer 1-6. An alternate process comprises reacting R3(C0AH)m and a 
compound of structure (II) in the presence of a clay catalyst; and treating 
products of the reaction with a thiating agent to produce a compound of 
structure (III), a compound of structure (IV), or a combination of .compds. 
of III and IV, wherein R3 = n-valent radical selected from alkyl.' 
substituted alkyl, aryl, substituted aryl, heteroaryl, and substituted 
heteroaryl, R4 = alkyl. substituted alkyl, aryl, substituted aryl, 
heteroaryl, and substituted heteroaryl, R5 = H or lower alkyl, A = S or O, 
and m,n = independently integers 1-6 with when m>l, n = 1 and n>l, m = 1. 
This class of compds. may be used as chain transfer agent for RAFT 

polymerization 

Thus, benzoic acid 1.22, benzyl mercaptan 1.24, and phosphorus 
pentasulfide 4.44 g in 40 mL toluene were refluxed for 10 h to give benzyl 
dithiobenzoate . 
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(MeS)2C:NCN in EtOH is treated with o-HSC6H4NH2 to prepare 
2, 2 ' -iminobis (benzothiazole) (I, R = H) . This is treated (in dioxane) • 
with Na and Mel or an analogous compound to prepare I [R = Me, CN, CH2C02Et, 
allyl, C(S)C1, or CH2Ac] . 2 -Amino-5-methylbenzenethiol-HCl is added to Na 
in EtOH and then treated with (MeS)2C:NCN to yield 2 , 2 ' -iminobis (6- 
methylbenzothiazole) as the acetate. 2-Cyanoimino-3-methylbenzothiazoline 
in EtOH is refluxed with o-HSC6H4NH2 to prepare 
2- (2-benzothiazolylimino) -3 -methyl -benzothiazoline . 
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108-98-5, Thiophenol, reactions 455-24-3 , 4- (Trif luoromethyl) benzoic, 
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